Introduction
The skin is the body's protective barrier against external agents and therefore it is subject to constant attacks. Ulcers are discontinuities in the skin that cause anatomical changes and have severity levels, which make them, sometimes, difficult to treat. 1 Wound healing is the process in which the injured tissue is replaced by new revascularized tissue. Thus, the healing process has the reestablishment of homeostasis and protection against external agents, as some of the main objectives. Therefore, it is necessary to understand this process, so that through therapeutic resources this healing process is accelerated. of skin ulcers. It uses sound energy to produce mechanical vibrations in the body's cells. These vibrations produce heat in the tissue, which bring several positive stimulus to cells. In order to have an efficient healing, the parameters of the apparatus must be properly applied according to the stage of lesion. 3, 4 Laser uses non-ionizing radiation and has some characteristics, such as monochromaticity. They are classified into high intensity and low-level lasers. Laser irradiation stimulates physiologic processes, e.g., favoring the production of arachidonic acid and an increase in intracellular ATP production, which will also accelerate healing, enhancing the inflammatory process and decreasing the edema. 5, 6 As there are several alternative treatment protocols related to tissue repair in humans, we developed this study expecting to find out which therapeutic resource, low-level laser or US is more effective in the tissue healing process in humans. This knowledge may enable a direction for the treatment in humans, reducing the time of intervention, morbidity and consequent improvement in quality of life.
Methods

Animals
Thirty-six mice were used, weighing between 200 and 300 g, kept in a vivarium at Integral Diferencial College, Teresina -PI, in individual cages with food and water ad libitum and dark light cycle (12 hours).
Experimental Groups
The animals were separated randomly into 6 equal groups, with 6 mice each, treated as follows: Group 1: Control 1 (C7) Group 2: Laser group 1 (GL7) Group 3: Ultrasound group 1 (GU7) Group 4: Control 2 (C14) Group 5: Laser group 2 (GL14) Group 6: Ultrasound group 2 (GU14)
Surgical Procedures
To perform the experiment, the animals were weighed, and properly anesthetized with intramuscular ketamine (100 mg/mL) and xylazine (20 mg/mL) at a dose of 50 µl/100 g volume of body mass. Once anesthetized, the mice were placed in prone position to perform the trichotomy of the dorsal region and carry out local asepsis with povidone iodine topical solution. A leaked pattern was used to delimit under the exposed area an 0.8 mmdiameter circular surface. Then the skin exteresis was performed by incision, duly respecting the markings. Immediately after the incision, pentabiotic (L.A. Penikel) was administered in order to maintain analgesia to prevent pain in the animals. A volume 50 L/100 g body mass was also injected during the treatment.
Experimental Procedure Two groups of low level laser (LLL) (GL7 and GL14), gallium arsenide (GaAs) with wavelength 904 nm, radiant exposure 3-6 J/cm² and average power 0,01 W. Two groups of pulsed ultrasound (GU7and GU14) at 20% intensity between 0.8 and 1 W/cm and frequency of 3 MHz for 5 minutes. And two more groups used as control without any treatment, C7 and C14 groups. The study was carried out for 14 days in total. The ulcer was induced and after 7 days, the C7, GL7 and GU7 mice groups were sacrificed to get the material aiming at the histological slides for analysis. The other GL14 and GU14 groups, except C14 remained for seven other days in treatment, then were also subjected to euthanasia after 14 days in order to obtain histological slides for comparative analysis.
Morphometric Analysis and Euthanasia
The determination of the lesion area and its macroscopic aspects was performed via measurement and digital photographic record of the wounds of all the animals, maintaining a standard 30 cm of height of the lesion in the postoperative period, that is, days zero, 7th and 14th of treatment. The images were sent to the software Image J and precise calculations of the measures in the areas of injury and their regressions were made. The animals were sacrificed on the 7th and 14th days to obtain tissue for analysis of histological slides. Euthanasia was performed by intraperitoneal (IP) overdose of sodium pentobarbital anesthetic. After sacrifice, which lasted about 15 minutes, the animals were carefully observed to confirm full respiratory arrest and death. After that, the histological slides were collected and finally the animals discarded, which had been carried out by the laboratory technician responsible for the vivarium.
Histological Analysis
Each wound was dissected with a margin of 1 cm around the lesion in a depth that reaches the back of the animal muscle then placed in a bottle with 10% formalin. Then, each piece went through a routine process for inclusion in paraffin. After getting into blocks, longitudinal sections were made with a 0.5-micrometer thickness on a rotary microtome, these cuts were subjected to hematoxylineosin (HE). The analysis was based on fibroblast proliferation criteria, deposition of collagen fibers, vascular proliferation, cell infiltrate nuclear polymorph or mononuclear and reepithelialization using a binocular optical microscope with photo on 40x for cell differentiation.
Data Analysis
The data were evaluated by GraphPad Prism program, version 9.0, with one-way analysis of variance (ANOVA) analysis and post hoc Tuckey, considering 5% significance level (P < 0.05). To verify the normality, the data were submitted to the normality test of D' Agostino & Pearson with 95% confidence level.
Results
For wound regression percentage, it was observed that at 7 days, comparing GL7 and GU7 groups with the control (C7), there was a significant difference (p < 0,01). But after 14 days of wound contraction, no significant difference was observed between the intervention groups (Figure 1) . In the statistical analysis of the inflammatory process, it was observed that at 7 days, the GL7 and GU7 groups improved significantly (P < 0.001 and P < 0.01 respectively) compared to C7. On the 14-day, the GU14 group showed a significant difference (P < 0.01) when compared to the C14 group (Figure 2) . When we compare the numbers of fibroblasts present in the GL group at 7 days, a statistically significant difference with P < 0.01 was shown, compared to the other groups. At 14 days, it was observed that comparing the GL14 and GU14 groups with the C14 group, there was also a statistically significant difference with P < 0.001, with Ultrasound being more significant (Figure 3 ).
Discussion
The healing process of pressure ulcers according to Cristina 7 improved in patients treated with LLL therapy, GaAs of 904 nm at a dose of 6 J/cm² for 14 sessions. This observation is opposite to the findings of Moreira and Campmany 8 study on laser performance in ulcer healing, where GaAs laser got better results, promoting better organization of collagen and increased vascularization of scar tissue. Vieira and Ortiz 9 demonstrated in a case report that the use of laser AlGaInP 660 nm, intensity 4 J/cm², applied twice a week, showed significant improvement after the tenth session in a grade 3 pressure ulcer. In the research conducted by Ramires and Meija, 10 it was shown that the treatment of pressure ulcers through low intensity laser therapy demonstrated such significant improvements that patients did not need to undergo surgery, as this method has the property of recovering injured tissue. As Freire et al 11 had shown in a study in which laser was applied to excised ulcers, laser was effective in various skin lesions, even if it was applied with different intensities and apparatus. Ayuk et al 12 in their study revealed that the use of HeNe laser on wound healing, stimulates the production of collagen and fibroblasts, as well as the increase of their migration to the scar area. Sanati et al 13 respectively. These histological results were corroborated in this study. However, Martins et al 15 reported that US has been widely used in physiotherapy for tissue repair in recent decades, and some work carried out were contradictory for both results and dosimetry. Farcic et al 16 in their research on the application of US in musculoskeletal tissue repair, reported that the wound begins to show reddish color indicating increased blood flow in the lesion, similar to our findings. Concluding that the most used time and essential to achieve good results is 5 minutes. In this work, LLL had a great outcome in the first seven days regarding the increase in number of fibroblasts in the lesion, but the US had a more relevant increase on day 14, as Oliveira et al 17 showed in their research using low-intensity US. Thus, it was evident that US showed better and more effective results with anti-inflammatory action, organization and collagen deposition, and fibroblasts population in the injured area, as Maiti 18 and Carrer et al 19 described in their researches. Therefore, with this understanding, although laser was effective tissue repair in several studies and during the first 7 days in this research, US becomes decisive in the treatment because during the last 7 days it had better healing action, compared to the laser. It can be said that other studies are consistent with these findings, and it should be taken into account that laser must be used during the early days of the initial healing process and the US during the end of this process.
